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DETAILED ACTION 

1. A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 9/15/2010 has been entered. 

2. Claims 1-18 have been presented for reconsideration based on Applicants' arguments and 
request for continued examination. 

Response to Arguments 

3. Applicants' arguments presented in the September 15 th 2010 response have been fully 
considered; the Examiner's response is as follows; 

3.1 On page 7 of the September 15 th 2010 response Applicants' argued; 

As regards to the rejection of claims 1-13 under 35 U.S.C. 103(a) Applicants' have 
argued that the cited teaching fail to teach or make obvious the claimed "pump data model" is 
not disclosed or made obvious by the teachings of Brady. 

The Examiner respectfully traverses Applicants' arguments, Brady expressly discloses 
the modeling of pump data, specifically see page 8 and the description repeated here, "There is a 
growing practice of testing the validity of the fracture geometry model against postfracture well 
test data when refining the model." The description as set forth expressly discloses a teaching of 
the internal mechanisms of the claimed pump model, further Brady teaches that the flow chart as 
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disclosed includes modeling the functioning of the pump, see the disclosure of a pump schedule 
which is modeling the performance of a pump. 

On page 7 of the September 15 th 2010 response Applicants' further argued that Munoz et 
al. was not a analogous art and further that there were suggestions or teachings in either Munoz 
et al. nor Brady et al. that would motivate an artisan of ordinary skill to combine the teachings in 
order to obtain the invention as specified in claims 1-13. 

The Examiner respectfully traverses Applicants' argument, as set forth in the Brady et al. 
there is a modeling and analysis being performed that is used to determine the economic benefit 
of using a pump in a reservoir, as regards Munoz et al. there are express teachings of performing 
economic analysis of any business activity in order to obtain a favorable Rate of Return on 
Investment, therefore an artisan of ordinary skill would be motivated to use the methods of 
determining the Rate of Return on investment in order to know the economic feasibility of 
drilling into an oil reservoir with a given pump schedule. 

On page 7 of the September 15 th 2010 response Applicants' further argued that the 
inclusion of the Warpinski reference in a rejection of claims 14-18 is improper for at least the 
same reasons that rejections of claim 1-13 are improper. The Examiner respectfully traverses 
Applicants' arguments for at least the reasons set forth, see above. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
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having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

3. Claims 1-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over "Cracking 
Rock: Progress in Fracture Treatment Design" hereafter referred to as Brady et al. in view of 
U.S. Patent Publication US 2002/0198819 to Munoz et al. 

3.1 As regards independent claims 1, 2, 8 and 10 and using claim 2 as an example; Brady et 
al. teaches; a method of determining a pumping schedule corresponding to a particular return on 
investment for a particular wellbore, the pumping schedule including an initial pumping schedule 
and a remaining pumping schedule, comprising the steps of: 
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(a) fracturing one or more perforations in a formation penetrated by the particular wellbore, 
thereby creating one or more fractures in said formation, in accordance with said initial pumping 
schedule; 

See page(s) 5 and 6; 

] he melhnd took oil Bv 1 n > >, treatments 
reached 3,gD0 wells per month, and by 
1968, more than a half-million jobs had 
been performed. Today, hydraulic fracturing 
is used in 35 to 40% of wells, and in the 
I rated States, where the procedure is moM 
widespread, it has increased oil reserves by 
25 to 30%. 3 Interest in hydraulic fracturing 
shows no signs of abating, 4 Application of 
the technology is expanding from mainly 
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1 ow- per m ea. bility rese rvo i rs to m eel i u m To 
high-permeabi lity settings (above). 

Hydraulic fracturing is the pumping of flu- 
ids at rates and pressures sufficient to break 
the rock, ideally forming a fracture with two 
wings of equal length on both sides of the 
borehole, if pumping were stopped alter the 
fracture was created, the fluids would grad- 
ually leak off into the formation. Pressure 
inside the fracture would fail and the frac- 
ture would close, generating no additional 
conductivity. To preserve a fracture once it 
has been opened, either acid is used to etch 

(b) analyzing a set of fracture characteristics associated with said one or more fractures in 
response to the fracturing step; 
See page 7; 



• Fracture treatment evaluation. Mathemati- 
cal advances have also made evaluation 
tools more powerful. There is a growing 
practice of testing the validity of the frac- 
ture geometry model against postfracture 
well test data, then refining the model 
This "ha< k Pifv|||j permits prediction of 
fracture parameters, particularly fracture 
length and conductivity, to be compared 
with independent field measurements. 
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(c) interrogating a pump data model being a modeling or simulation program in accordance with 
said remaining pumping schedule; 
See Page 8, more specifically; 

Claim interpretation, the claimed interrogating a pump data model is being interpreted to mean 
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interpreting the data taken from sensors in a well-bore and then, based on those measurements 
changing a pumping schedule see the flow chart on page 15, presented above, further note the 
step of finalizing the pump schedule, which functionally performs that same process step as 
interrogating the pump model. Note also that the inputs from the left side of the diagram show 
inputs from various sensors. Further it is noted that it would be obvious to an artisan of ordinary 
skill, at the time of the invention to have computerized the claimed method and to have a 
program executing that interrogates the pump model. 

Further on page 7 is disclosed the teaching; 
"Pivotal to designing the treatment - and to deciding whether to do one at all—is cost- benefit 
analysis, relating cost of the fracture job to increased well productivity, The more fracture length 
for a given fracture conductivity, the more productivity, but also the more costly the fracture job, 
This analysis, called net present value, is done with simulators that find the optimum fracture 
length and conductivity for a given payback schedule, Too short a fracture, or too low a 
conductivity, and the increase in well productivity won't cover the cost of the fracture treatment; 
too long, and the extra fracture length will add significantly to cost but negligibly to production, 
Some simulators model fracturing economics in longer terms; they tell, for example, for a well 
with a given deliverability, amortized at a certain rate, how much should be spent on hydraulic 
fracturing given a future oil price," It is inherent to Brady et al. that these simulators are 
computerized simulators. 



Also on page 14 is disclosed; 
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A typical problem is. ttt-.-tt poitireatment 
transient jares-sute analysis, shows the ftao 
turn is shorter than indicated by the volume 
Hi' I leakoiiof p-umped ituid. There could be 
several reasons for the disparity; A mmnvsn 
reason, however is. that most postfractuie 

' ,lu J " 11 1 l,n " 1 1 '' " 1 11 

conditions — huriioijeneou:, and i :>ot:i opi i: 
form id- -ir. unn.-iiii in- tun- width and ■ •>»- 
• in. .and absence of skin damage -< 

To gel avw:tv ti in i . atrnirr i. k ii n- "ivc.ur 
■ 'iidiii' m - S' I iltiirikeig r has m jde several 
improvements, to the 2O01AC Zoned 
Dynamic Interpretation, Analysis and Cont- 
pulali- •!, program. This program improves 
evaluation by accounting for vacation in 
fracture conductivity and width along the 
fracture length, tor reservoir perrae ability 
anis -.'tr •:•[:■:• and tor fracture lace s i in dam- 



• •'* It il - > 'I--- not link iracture height 
with bed thickness i.s'x;ve'. but uses » PiD 
approach to permit variation in propped 
ti.c turt- h-.-i'oht and e. idth in the ,m ih i . 
' oinp ire, I to conventional postiraettrre 
pressure transient analysis, the program 
takes; 10 fx? 1?% more computer time on a 
VAX or 'Sun workstation In the future, it will 
mv lu. !• •)! tt •• • . to model the f |i". t' ■ if 

reservoir boundaries and hiehwelocitv flow 
on fracture length and conductivity esti- 
mate. Tine effects, of reservoir boundaries, 
are often observed in transient tests of long 
duration These effects can be used to esti- 
mate; the- a feci and shape of the drainage 
area of the well. 
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(d) determining a particular return on investment for said particular wellbore in response to the 
interrogating step, said pumping schedule corresponding to said particular return on investment 
for said particular wellbore being determined when said pump data model is interrogated in 
response to said remaining pumping schedule. See page 15, below; 



To Frae or Not te Frac? 



Fracture Qsesraetiy MscSstag 




Villi:. 



' shovvir 



; that 



•i the 



Th * ii- is in .1 tint In a in inn' i- .i 

plans* of piling in rods, the lock ,-vill f.tperi 
in the direction of tea* re-si stance At the 
depth oi most p.-iy lo.Ties overburden exerts 
the greatest «tr«>s., <*> the dtreetion of ieast 
;.t(':"i!. ii thetelore tioii;:ont;il <r,frx> 
■ t i Fractures ftfwt? pfrfpem-fkulai »j fob 
fJirecti'jn And ,«<? il>- -i- vertical. In shal- 
I'svv wells i <i where thrustins. is «Kvv. hot i- 
zontal stress- may exceed vertical stress and 



> thf: 



,;.i 0: 



il tlirss 



i apera 



■7,i led he 1 1 



•esed 



n> irtti ult tu tt ii 

e-.tendino. in!" the gas 01 visiter zone? How 
k< i ii I i iilt r i ith 

and lengths' And Ixm' do we optimize frac- 
ture dimensions? 

A major f jsk sif iv... .k niectionics became 
! p i n n n ii i tin Ii i hi I n;j,i.h u d 
wirWi fot J given inje*.t»vn rate, rJurutKin 
injection and fluid leakoif. Meedwi tor (his 
prediction is a medel of how a iroicture 
(jropag.jtes in tvjcl;. 

Today, a liurnl.ser r>f rit"-lei . ivenpy .1 rorv 
tinuum from 2D to pseudoohree-dimen- 
siona.l ipii.'B and fu Ho aO The basis ditier- 
enos- between il.) and P .deal.) inc. -J eh is 
tha in 2D models, fracture height is feed or 
set eejiod 1r> length (that is a serni. it-, i.il.at 
shape), v.-heroas in p a fa ,„,,--] wo ov I- I 
iroif.tuis': freight, length and width can all 
m- ha ai lependentl 1, in i 
• n il :i k'k I ,i. • been around for about 
VS years; three-dimensional for about ten 
year:,. Inei eased so m puling power ha? 
recently nt.ok- pseud- i- -D models pootssd 
for routine 'design.. Fully SO models Ivoe 



Application/Control Number: 10/708,032 Page 11 

Art Unit: 2123 

Note the block with the words, return of investment and net present value further see page 13 the 
treatment cost of different frac fluid techniques, see also on page 7 the discussion of fracturing 
economics given a future oil price. The teaching of a future oil price would be a factor in 
determining a particular rate of return, also see the chart below from page 13; 
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However, Brady et al. does not expressly or specifically disclose, a particular return on 
investment. 

Munoz et al. teaches a particular return on investment after calibrating a model, see 
Figure 7 for the modifying of a model teaching and Figure 1 for a teaching of a target Return on 
Investment, see also paragraph [0004] and [0061] specifically for calibration of a cost model. 

Brady et al. and Munoz et al. are analogous art because they both come from the same 
problem solving area of calculating a return on investment. 

At the time of the invention, it would have been obvious, to a person of ordinary skill in 
the art to have combined the ROI teachings of Brady et al. with the ROI teachings of Munoz et 
al. 
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The motivation for doing so would have been to increase oil reserves in existing wells by 
performing hydraulic fracturing and thus be able to recover more oil without the time and 
expense of having to drill a new well, see page 5 of Brady et al. 

The method took off. By 1 955, treatments 
reached 3^00 wells per month, and by 
1968, more than a half-million jobs had 
been performed, Today; hydraulic fracturing 
is used in 35 to 40% of wells, and in the 
United States, where the procedure is most 
widespread, it has increased oil reserves by 
25 to 30%;* Interest in hydraulic fracturing 
shows no signs of abating. 4 Application of 
the technology is expanding from mainly 

Further an artisan of ordinary skill would be motivated to use the methods as disclosed in 
Munoz et al. in order to maximize the Rate of Return on Investment based on the risk level of a 
particular endeavor, see paragraph [0008] of Munoz et al. 

Therefore it would have been obvious to combine the teachings of Munoz et al. with the 
teachings of Brady et al. in order to obtain the invention as specified in claims 1-13. 
3.2 As regards claim 3, Brady et al. teaches analyzing a set of fracture characteristics , see 
page 10, more specifically the stress profile measure by micro frac and derived from wire-line log 
data and further teaches calibrating the pump data model, see page 10, note the discussion 
regarding calibration treatment when a fracture is created. 
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3.3 As regards claim 4, Brady et al. teaches interrogating model in response to the remaining 
pump schedule, see page 15 and the flow chart disclosed above. 

3.4 As regards claim 5, Brady et al. teaches determining the return on investment after the 
pump model and the pump schedule have been optimized, see page 15 and the flow chart 
disclosed above. 

3.5 As regards claim 6, Brady et al. teaches changing frac fluid and proppant, see page 8 as 
regards the use of frac fluid and see page 7 as regards the use of proppant. 

3.6 As regards claim 7, Brady et al. see the rejection of claim 5 above. 

3.7 As regards claim 9, Brady et al. see the rejection of claim 4 above. 

3.8 As regards claim 1 1 , Brady et al. teaches; 

(al) fracturing said formation penetrated by said wellbore in accordance with said initial 
pumping schedule, see the discussions from pages 9 & 12 regarding pump schedules, 

(a2) generating a set of fracture characteristics in response to the fracturing step (al); see 
the flow chart on page 15, specifically the step involving "Obtain stress magnitude and Young's 
Modulus versus depth from logs, cores. Also collect other well and formation information: 
lithology, natural fracture locations " 

(a3) analyzing said set of fracture characteristics, see page 14 "analysis was performed on 
the first six development wells" 

(a4) calibrating the pump data model in response to the step (a3) thereby generating a 
calibrated pump data model, See page 7 and the discussion at the bottom of column 1 which 
discuses, Fracture Treatment Evaluation and testing the validity of the fracture geometry model 
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which is functionally the same as calibrating the fracture geometry model which will is the same 
as calibrating the claimed pumping model. 

3.9 As regards claim 12, Brady et al. see the rejection of claim 5. 

3.10 As regards claim 13, Brady et al. teaches frac-fluid and proppant, see page 8 the flow 
chart which is entitled "To Frac or Not to Frac?" see also the discussion on page 6, specifically 
about fluid and the use of proppant. 

4. Claims 14-18 arc rejected under 35 U.S.C. 103(a) as being unpatentable over Brady et al. 
in view of Munoz et al. as applied to claims 10-13 above and in further view of U.S. Patent 
5,934,373 to Warpinski et al. 

4.1 Brady et al. as modified by Munoz et al. teaches calibrating a pump model after 
receiving fracture data from a wellbore as recited in claims 1-13 for the reasons above, differing 
from the invention as recited in claims 14-18 in that their combined teaching lacks 

(Claim 14) interrogating the pump data model in response to the initial pumping schedule 
thereby generating a set of pump data model fracture characteristics, generating a set of tiltmeter 
data fracture characteristics on the condition that a tiltmeter data sensor is located adjacent the 
fractures, and generating a set of micro-seismic data fracture characteristics on the condition that 
a micro-seismic data sensor is located adjacent the fractures. 

(claims 15) determining whether said set of pump data model fracture characteristics 
substantially matches said set of tilt- meter data fracture characteristics and said set of micro- 
seismic data fracture characteristics. 
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(claim 16) said set of pump data model fracture characteristics substantially matches said 
set of tiltmeter data fracture characteristics and said set of micro-seismic data fracture 
characteristics. 

(claim 17) interrogating said calibrated pump data model in response to said remaining 
pumping schedule thereby generating a return on investment. 

(claim 18) (b) for interrogating a pump data model comprises the step of: 
(b 1) changing a proportion of a frac fluid and a proppant in said remaining pumping schedule 
thereby generating a new remaining pumping schedule; and 

(b2) interrogating said calibrated pump data model in response to said new remaining pumping 
schedule thereby generating a return on investment. 

Warpinski et al. teaches the use of tiltmeter fracture data used to modify a model of a 
wellbore Figure 9 and Col. 8 lines 1-56 (claims 14-16) as regards claim 17 see the rejection of 
claim 1 1 above, as regards the rejection of claim 18 see the rejection of claim 13 above. 

Brady et al, Munoz et al. and Warpinski et al. are analogous art because they all come 
from the same problem solving area of data modeling and training a model using real-world data. 

Therefore it would have been obvious to one having ordinary skill in the art at the time of 
the invention was made to have utilized the tiltmeter fracture data in the fracture models as 
disclosed in Brady et al. in order to modify the data model to effect the pump schedule and 
determine the return on investment if the injection of frac fluid into a wellbore is to be 
performed. The motivation for doing so would have been to provide for a means to measure 
hydraulic fracture dimensions to provide useful data on the deformations of the rock caused by 
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the fractures, specifically how fractures are forming in wellbores, see Col. 2 lines 45-67 of 
Warpinski et al. 

Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DWIN M. CRAIG whose telephone number is (571)272-3710. 
The examiner can normally be reached on 10:00 - 6:00 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul L. Rodriguez can be reached on (571) 272-3753. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Dwin M Craig 
Primary Examiner 
Art Unit 2123 

/Dwin M Craig/ 

Primary Examiner, Art Unit 2123 



